Role of myocardial oxygen and carbon dioxide in coronary autoregulation.
Myocardial oxygen (PO2) and carbon dioxide tensions (PCO2) are likely mediators of the local control of coronary blood flow. A previous study demonstrated that myocardial PO2 and PCO2, estimated by coronary venous values, interact synergistically to determine coronary flow. This synergistic relation was used in a prospective study to test the hypothesis that myocardial PO2 and PCO2 mediate changes in coronary vascular conductance during autoregulation. The left main coronary artery was pump perfused at controlled pressures in closed-chest anesthetized dogs. Autoregulation curves were obtained by increasing coronary perfusion pressure from 80 to 160 mmHg in 20-mm increments. Steady-state measurements of coronary venous PO2 and PCO2 and coronary conductance were obtained at each perfusion pressure. The coronary venous PO2 and PCO2 were used in the previously determined synergistic relation to predict the coronary vascular conductance during autoregulation. The predicted changes in coronary vascular conductance were compared with the actual changes in coronary vascular conductance for the pressure range of 80-160 mmHg. The data indicate that the synergistic interaction of oxygen and carbon dioxide accounts for approximately 23% of the change in coronary vascular conductance during autoregulation. These results suggest that other factors are also involved in autoregulation.